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Abstract 
Leader of modern school organization had faced more frequent dynamics at the workplace and situation, resulted in the 
difficulties to practice face-to-face leadership style. The study was conducted in order to develop a computer model of virtual 
leadership, intra-team communication and job performance among school leaders in Malaysia. Data of 1082 respondents were 
collected through the online survey and were analysed by structural equation model (SEM). The findings show the virtual 
leadership using mobile technology is significantly contributed to intra-team communication (CR=7.899, β=0.299, P=0.00), 
while the intra-team communication was also positively predicted towards job performance (CR=8.179, β=0.301, P=0.00). The 
findings also demonstrate the intra-team communication had fully-mediated to the relationship between virtual leadership and job 
performance, where the model with intra-team communication as mediator was fit better (χ2=351.889, χ2/df=3.628) than the 
model without mediator (χ2=507.617, χ2/df=5.127). Finally, this study has successfully developed a virtual model of leadership 
that can be practiced by school leaders in parallel with the rapid development of mobile technology. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
Keywords: virtual leadership; mobile technology; intra-team communication; job performance 
 
1. Introduction 
 
Leadership is an important topic in organizational research throughout the years, including educational 
organization (Hallinger, 2011). Several studies by researchers had found that leadership style affected organization 
from different perspective such as employee’s attitudes and behaviours, which might also affected the feelings and 
thoughts of employees (Cetin et al., 2012). These studies also showed that an effective organization usually lead by 
an effective leader (Horng & Loeb, 2010). 
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Traditional or conventional leadership is defined as the usage of interpersonal influence and face-to-face 
communication in the situation to attain specialized goals (Tannenbaum, Weschler and Massarik, 1959). However, 
latest world has experienced rapid development in the field of communication and information technology 
(Hambley et al. in Kock, 2009; Cascio & Shurygailo, 2003) that workable at any place and time (Huang et. al, 
2010). These developments have brought new dimension in the leadership and organizational management 
(Purvanova & Bono, 2009; Avolio & Kahai, 2002; 2003, Avolio et al., 2001; DeSanctis & Poole, 1994). Leadership 
role is no longer limited to a direct relationship between leaders and members of the organization as leaders can 
implement their leadership function virtually (Purvanova & Bono, 2009). 
As information and communication technology continuously develop, leadership function also grew by 
modernity and always being an essential part of organization (Schultz, 2010). Technology had transformed the 
traditional approach of leadership to a virtual concept. Virtual leadership is a concept that integrated mobile 
technology in leadership style and differed from traditional or conventional style (Lee, 2010). Virtual leadership is 
defined as the use of computer by leader for task-orienting, decision-making and problem solving in group (Hinds & 
Kiesler, 2002). 
As the development of mobile technology rises, most leaders prefer to use mobile technology devices to 
coordinate their members in the organization. This may increase productivity by reducing operational cost (Huang 
et. al, 2010; Townsend et al, 2001). There were some research on virtual team leadership style, however the research 
on how leadership affects virtual team interaction and performance was not widely studied (Hambley et al. in Kock, 
2009). Thus, this study was conducted to investigate the contribution of virtual leadership towards group 
communication and job performance among school leaders in Malaysia. 
 
2. Research basis 
 
Leader of modern organization has faced more frequent dynamics at the workplace and situation. The new 
challenge was workers are physically dispersed away from the leader and fellow (Schultz, 2010). In the Malaysian 
context, school leaders rarely attend school session because of various meetings and other commitments outside 
school (Mohd Yusri, 2012; Bity Salwana et. al, 2008; Maimunah, 2005). As a result, they are unable to pay attention 
to school organization especially in the curriculum and instructional supervision duties (Mohd Suhaimi &  Zaidatol 
Akmaliah, 2007; Azlin, 2006). 
 To overcome this problem, scholars have proposed the use of mobile technology in leadership. In this situation, 
leaders need to change their role to virtual leaders in the organization. The concept of virtual leadership had 
demonstrated on how communication technologies can interact with group leaders and members in order to develop 
new team structures and cultures (Purvanova & Bono, 2009; Avolio & Kahai, 2002;2003, Avolio et al., 2001; 
DeSanctis & Poole, 1994). This is because research on how leadership affects virtual team interaction and job 
performance are still in scarce even though there are several studies done on virtual team leadership style (Hambley 
et al. in Kock, 2009).  
 
 
3. Purpose 
 
The purpose of this study is to develop a computer model of virtual leadership, intra-team communication and 
job performance among school leaders in Malaysia. The proposed model is based on the theory of three levels of 
product attributes, consequences and personal values. The theory suggested that the attributes of technology, 
consequences of value and personal attributes are hierarchically interconnected (McManus et al, 2009). Based on the 
theory and literatures (Purnova & Bono, 2009; Avolio & Kahai, 2003; Bell & Kozlowski, 2002), the hypothesis 
model was proposed as followed; 
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Fig. 1.   Hypothesis model 
 
  
 
Research hypothesis to be tested include; 
 
H1: Virtual leadership positively contribute to intra-team communication 
H2: Intra-team communication positively contribute to job performance 
H3: Virtual leadership positively contribute to job performance 
H4: The intra-team communication mediating the relationship between virtual leadership and job performance. 
 
 
4. Methods 
 
The study has applied a cross sectional survey design through quantitative methods. The research population 
were Malaysian school leaders which involved principals, headmasters, senior assistants and heads of the 
department. Data were collected from the questionnaire that was developed by the researcher. The instrument 
comprised of three main parts in which; to measure the research variables namely virtual leadership, intra-team 
communication and job performance. The virtual leadership variables consist of four elements; i.e. online 
interaction, electronic file sharing, online meeting and planner-sharing. The both variables of intra-team 
communication and job performance are represented by six behaviours. A total of 1082 respondents have answered 
the online questionnaires. 
Data were analysed by using Structural Equation Modelling (SEM). Research questions were tested by using 
regression coefficients and the critical ratio (CR). If the value of CR greater than 1.96 and significant values (P) of 
about 0.05 or smaller, it shows a predictor variables contributed significantly to the responsive variable. Fully-
mediated and partial-mediated methods were used to test the effects of mediator to the relationship between 
independent variable and the dependent variable. For the fully-mediated method, model without mediator was firstly 
analysed, followed by model with mediators. If the value of khi square (χ2) in model with mediator is smaller, then 
it proves that the mediator variables affect the relationship between the predictor and the criterion variables (Marsh 
et al, 1988; Browne and Cudek, 1993; Anderson and Gerbing, 1988). For partial-mediated method, the indirect 
effect value was compared with the total effect value. If the indirect effect is smaller or equal to the total effect, it 
means that the mediator variable affect the relationship between the predictor and the criterion variables (Shrout and 
Bolger, 2002; Mckinnon et al, 1995; Mckinnon and Dwyer, 1993). 
The fit of model were tested by using several fit indices such as  χ2 (CMIN), GFI, CFI, RMSEA, PNFI and PCFI. 
The hypothesis model was considered fit to the collected data when the significant value of χ2 exceeding 0.05 
(Chua, 2009; Meyers et. al, 2006). Hypothesized model is also considered fit when the GFI exceeding 0.90 (Chua, 
2009; Meyers et. Al, 2006). RMSEA value was also considered very good if smaller than 0:08, but still acceptable if 
less than 0.1 (Byrne, 1998). Knight et al (1998) also suggested that acceptable CFI value is more than 0.90. 
However, the CFI between 0.80 to 0.89 is still in the acceptable margin. The model also considered fit when PCFI 
and PNFI value exceeds 0.5 (Meyers et al. Al, 2006; Muliak et. al, 1989).  
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6. Results 
 
A total of 1082 school leaders have responded to the online questionnaires. The respondents comprised of 
principals, headmasters, teachers, senior assistants and heads of department from both primary and secondary 
schools. Details of respondents are displayed in Table 1 as follows;  
 
Table 1: Respondent’s demographic  
Demographic  Factor Frequency Percentage 
Sex  Male 384 35.5 
Female 698 64.5 
Total 1082 100 
Teaching area Science & Mathematic  282 26.1 
Languages 505 46.5 
Humanity 179 16.5 
Technology 118 10.9 
Total 1082 100 
Academic profile Diploma 374 34.6 
Bachelor 603 55.7 
Master 101 9.3 
Phd 4 0.4 
Total 1082 100 
Teaching experiences 10 years and bellow 188 17.4 
11-20 years 300 27.7 
21 years and above 594 54.9 
Total 1082 100 
 
 
Table 2 shows the descriptive results of means, standard deviations, scale of reliabilities and intercorrelation of all 
variables in this study. Further, the skewness were all bellow 2.0 indicated normal distribution of the research data.  
 
 
Table 2: Descriptive, normality, reliability and correlation measurument 
Variable Mean Sd Skew Alpha 1 2 3 4 5 6 
1 Interaction 1.85 .02 .81 .874 1 .746 .359 .430 .254 .132 
2 File sharing 1.67 .01 1.15 .718 .746 1 .447 .476 .240 .090 
3 Online meeting 1.08 .01 1.16 .716 .359 .447 1 .417 .063 .036 
4 Planner sharing 1.33 .17 1.52 .798 .430 .476 .417 1 .126 .096 
5 Team communication 3.98 .02 -1.81 .908 .254 .240 .063 .126 1 .274 
6 Job performance 4.35 .13 -.09 .887 .132 .090 .036 .096 .274 1 
 
The testing model was conducted twice. The first one; without the mediators, while the second one using the 
intra-team as mediator between virtual leadership and job performance. The results were shown in Figure 2; 
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Fig. 2: Final model 
 
 
The findings in Table 3 show the virtual leadership contributed positively to intra-team communication (CR = 
7.899, P = .000) and job performance (CR = 8.179, P = .053). The intra-team communication also contributed 
positively to job performance (CR = 2. 161, P = .031). 
 
Table 3: Regression weights 
   Estimate S.E. C.R. P Label 
Intra-team communication <--- Virtual leadership .409 .052 7.899 *** .409 
Job performance <--- Intra-team communication .092 .042 2.161 .031 .092 
Job performance <--- Virtual leadership .267 .033 8.179 *** .267 
Planner sharing <--- Virtual leadership 1.000    1.000 
Online meeting <--- Virtual leadership .482 .031 15.479 *** .482 
File sharing <--- Virtual leadership 1.268 .069 18.308 *** 1.268 
Interaction <--- Virtual leadership 1.280 .069 18.680 *** 1.280 
 
The result also found that the intra-team communication was partial-mediated the relationship between virtual 
leadership and job performance. The indirect effect (0.109) value is smaller than the total effect (0.201). Therefore, 
it can be concluded that intra-team communication mediated the relationship between the two variables. 
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 Table 4: Total, direct and indirect effect 
 Total effect Direct effect Indirect effect 
 
 
Virtual 
leadership 1 2 Virtual leadership 1 2 
Virtual 
leadership 1 2 
1 Intra-team 
communication 
.409 .000 .000 .409 .000 .000 .000 .000 .000 
2 Job performance .201 .267 .000 .092 .267 .000 .109 .000 .000 
 
The findings also indicated that the model with the intra-team communication as mediator was fit better to the data 
than the model without mediator. Generally, the entire tested index such as χ2 (CMIN), CFI, RMSEA, PNFI and 
PCFI showed the model with mediator was better. Table 5 below showed a comparison between the model with the 
mediator and the model without the mediator 
 
Table 5: Comparison model 
Fit index Without mediator With mediator Requirement 
χ2 507.617 351.889 Smaller is better 
df 5.127 3.628 - 
χ2/df .960 .975 < 5 
CFI .062 .049 > .90 
RMSEA .792 .788 < .08 
PCFI .784 .781 > .50 
PNFI 507.617 351.889 > .50 
 
Based on the findings, we can conclude that virtual leadership contributed significantly to the intra-team 
communication and job performance, while intra-team communication contributed significantly to job performance 
among the school leaders in Malaysia. Finally, this study has successfully developed a computer model of virtual 
leadership among school leaders in Malaysia. 
 
7. Conclusion 
 
The main purpose of this study is to develop a model of virtual leadership among school leaders in Malaysia. The 
result has successfully developed a model of virtual leadership, intra-team communication and job performance in 
hierarchically interconnected. The result showed that virtual leadership contributed positively to intra-team 
communication, while intra-team communication was positively contributed to job performance. Therefore, the 
intra-team communication mediated the relationship between the two variables. 
 The result was similar to the previous studies (Purvanova & Bono, 2009; Avolio & Kahai, 2002; 2003, Avolio et 
al., 2001; DeSanctis & Poole, 1994) that suggested virtual leadership can be practiced by leaders through 
communication technology, especially mobile technology. Despite of virtual function, the leadership behaviours are 
still contribute to the effectiveness of communication within the organization and their job performance. 
 In conclusion, school leaders were proposed to fully utilize mobile technology in order to practice their 
leadership functions. Through technology, a leader could work at any place and time. They can give order, 
information and sharing with members within the organization as well as could increase the effectiveness of intra-
team communication and contribute to the job performance. 
 
 
References 
 
Anderson, J.C & Gerbing, D.W. (1988). Structural equation modelling in practice: A review and recommended two-step approach. Psychological 
Bulletin, 103, 411-423. 
Avolio, B. J., & Kahai, S. S. (2002). Placing the “E” in e-leadership: Minor tweak or fundamental change. In S. E. Murphy & R. E. Riggio (Eds.), 
The Future of Leadership Development (pp. 49−70). Mahwah, NJ: Lawrence Erlbaum Associates. 
Avolio, B. J., & Kahai, S. S. (2003). Adding the “E” to e-leadership: How it may impact your leadership. Organizational Dynamics, 31, 
325−338. 
Avolio, B. J., Kahai, S. S., & Dodge, G. E. (2001). E-leadership: Implications for theory, research, and practice. Leadership Quarterly, 11, 
615−668. 
680   Mohd Yusri Ibrahim /  Procedia - Social and Behavioral Sciences  186 ( 2015 )  674 – 680 
Avolio, B. J., Kahai, S., & Dodge, G. E. (2001). E-leadership: implications for theory, research, and practice. Leadership Quarterly, 11(4), 615–
668. 
Azlin Norhaini Mansor. (2006). Amalan pengurusan pengetua sekolah menengah: Satu kajian kes. Phd thesis, UKM, not published. 
Bell, B. S., & Kozlowski, S. J. (2002). A typology of virtual teams: Implications for effective leadership. Group and Organizational 
Management, 21, 14−49. 
Bity Salwana Alias, Ahmad Basri Yussof, Ramlee Mustapha & Mohammed Sani Ibrahim. (2008). Kompetensi pengetua sekolah menengah 
Malaysia dalam bidang pengurusan kurikulum. Paper work of Seminar Nasional Pengurusan dan Kepimpinan Pendidikan ke-15 IAB, Genting 
Highland. 
Brown, M.W., Cudek, R (1993). Alternative ways of assesing model fit in: Bollen, K, Long, J.S., (eds), Testing structural equation models. Sage, 
Newbury Park, CA, page 136-162. 
Byrne, B.M. (1998). Structural Equation Modeling with LISREL, PRELIS and SIMPLIS: Basic Concepts, Applications and Programming. 
Mahwah, New Jersey: Lawrence Erlbaum Associates. 
Cascio, W. F., & Shurygailo, S. (2003). E-leadership and virtual teams. Organizational Dynamics, 31(4), 362–376. 
Cetin, M., Karabay, M. E., & Efe, M. N. (2012). The Effects of Leadership Styles and the Communication competency of the bank managers on 
the employee job satisfaction: The Case of Turkish Banks, Journal of  Social and Behavioral Sciences, 58,227-235. 
Chua Yan Piaw. 2009. Asas statistik penyelidikan : Analisis data skala ordinal dan skala nominal. Shah Alam : McGraw-Hill (M). 
DeSanctis, G., & Poole, M. S. (1994). Capturing the complexity in advanced technology use: Adaptive Structuation Theory. Organization 
Science, 5, 121−147. 
Hallinger, P. (2011). A Review of Three Decades of Doctoral Studies Using the Principal Instructional Management Rating Scale: A Lens on 
Methodological Progress in Educational Leadership. Educational Administration Quarterly, 47(2), 271-306. 
Hinds, P.J & Kiesler, S. (2002). Distributed work; New Research in working across distance using technology. Cambridge: MIT Press. 
Horng, E. & Loeb, S. (2010). New thinking about instructional leadership. Kappan, 92(3), 66-69. 
Huang,R., Kahai, S. & Jestice, R. (2010). The contingent effects of leadership on team collaboration in virtual team. Computers in Human 
Behavior 26: 1098–1110. 
Knight, G.P., Virdin, L.M., Ocampo, K.A & Roosa, M.1998. An examination of the cross-ethnic equivalence of measures of negative life events 
and mental health among Hispanic and Anglo-American children. American Journal of Community Psychology, 22(6), 767-783. 
Kock, N. (2009). Virtual Team Leadership and Collaborative Engineering Advancements: Contemporary Issues and Implications. New York: 
Information science Reference. 
Lee, M.R. (2010). E-leadership for project managers: a study of situational leadership and virtual project success. Phd Disertation, Capella 
University. 
MacKinnon, D. P. & Dwyer, J. H. (1993). Estimating mediated effects in prevention studies. Evaluation Review, 17, 144-158. 
MacKinnon, D. P., Warsi, G., & Dwyer, J. H. (1995). A simulation study of mediated effect measures. Multivariate Behavioral Research, 30, 41-
62. 
Maimunah Muda. (2005). Kepimpinan situasi di kalangan pengetua sekolah di Malaysia. Phd thesis, UKM, not published. 
Marsh, H., Balla, J., McDonald, R. (1988). Goodness-of-fit indexes in conformatory factor analysis: The effect of sample size. Psychological 
Bulletine, 103, 391-410. 
McManus S,, Meltzer H,, Brugha, T,, Bebbington, P. and Jenkins, R., (2009) Adult psychiatric morbidity in England, 2007: Results of a 
household survey. The Health and Social Care Information Centre, Social Care Statistics. 
Meyers, L.S, Gamst, G & Guarino, A.J. (2006). Aplied multivariate research: Design and interpretation. Sage Publication: London. 
Mohd Suhaimi Mohamed Ali & Zaidatol Akmaliah Lope Pihie. (2007). Amalan kepimpinan pengajaran pengetua sekolah menengah luar bandar. 
Paper work of seminar pengurusan dan kepimpinan pendidikan ke-14 IAB, Genting Highlands. 
Mohd Yusri Ibrahim. (2012). Model kepemimpinan pengajaran, efikasi dan kompetensi pengajaran. Phd thesis, UMT, not published. 
Muliak, S.A., James, L.R, Alstine, J.V, Bennet, N, Lind, S. & Stilwell, C.D. (1989). Evaluation of goodness-of-fit indices for structural equation 
models. Psychological Bulletin, 105, 430-445. 
Purvanova, R.K & Bono, J.E. (2009). Transformational leadership in context: Face-to-face and virtual teams. The Leadership Quarterly 20 
(2009) 343–357. 
Schultz, R. W. (2010). Exploring leadership within the modern organization: Understanding the dynamics of effective leadership Of a virtual, 
multigenerational workforce. Phd Disertation, Capella University. 
Shrout, P. E., & Bolger, N. (2002). Mediation in experimental and nonexperimental studies: New procedures and recommendations. 
Psychological Methods, 7, 422–445. 
Tannebaum, R., Weschler, I. R., & Massarik, F. (1959). Leadership and organization: A behavioral science approach. New York, NY: McGraw-
Hill. 
Townsend, A. M., Demarie, S. M., & Henderickson, A. R. (2001). Desktop video conferencing in virtual workgroups: Anticipation, system 
evaluation and performance. Information Systems Journal, 11, 213–227. 
 
